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10-1 The current wholesale power market in the western U.S. and Canada encourages the development
of efficient power generation facilities to satisfy increasing power demands and to discourage the
development of inefficient and unnecessary facilities. In this market, project developers are
expected to move forward with construction of projects only when convinced that a demand exists
for the power that the facilities would produce. Project financing, likewise, depends on a
demonstration of demand and economic benefit.

The recent “Northwest Regional Forecast of Loads and Resources for August 2004 through July
2009,” compiled by PNUCC1, and the similar report for the year 2003 and other forecasters, show
a peak power deficit every year during the next five-year reporting period, and an energy deficit
starting in 2008-2009, based on an average hydropower conditions.

Still, many economic factors would influence future demand for electrical power, and the current
response of power developers to shut down or abandon power projects is mostly related to their
current difficulties in meeting their financial obligations, balance sheet weaknesses and credit
ratings. The Wanapa project is not a merchant plant as most of the projects noted in the comment
and it intends to be a long-term provider of electrical power based on long-term contracts. The
proposed project plans to be competitive in the marketplace, or it won’t be built.

Finally, one of the primary aspects of the purpose and need of the project includes economic
benefits to the CTUIR that represent objectives that the BIA must address as part of its trust
responsibilities.

                                                          
1 Pacific Northwest Utility Conference Committee (www.pnucc.org ).
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10-2

10-2 See response to Comment 5-6.

Alternative power generating projects, such as coal, oil-fired and nuclear plants in lieu of a gas
fired gas turbine plant, were eliminated due to high cost and environmental impacts and regulatory
barriers.

10-3 Alternative Cooling Designs. A dry cooling system at the Wanapa plant would add
approximately $83,200,000 to the construction cost of the total facility or $41.62 millions to the
cost of one block of 600 MW (nominal). Because this system of cooling is less efficient there
would be a 4 to 5 percent power loss on the steam turbine generator, which must partly be made
up by the combustion turbines and duct burners resulting in higher fuel use and emissions. This
would put the Wanapa project at a competitive disadvantage to the other water-cooled plants in the
Pacific Northwest.

Diamond’s Ivanpah project is located in an arid region where there is no surface water available in
the area. Diamond Ivanpah project serves a very fast growing market and remain competitive
despite the cost of development. The air-cooled Doswell plant, located in Virginia, also was
developed by Diamond.

The commenter references the Plymouth project for its hybrid design. The following information
is available in the Plymouth EIS in the public domain.1 In order to maintain efficiency, Plymouth
would operate the air-cooled condenser during the cold weather periods (when water is abundant)
and would operate the water-cooled condenser during the summer (when water is less available).
While such an operation would conserve water, this conservation is not beneficial due to the
season of use versus water availability. Installation and operation of two 100 percent condensers
similar to the Plymouth project would add substantially more than the $83,200,000 to the cost of
the project and it would make the project economically uncompetitive

The project evaluated use of gray water. However, due to the lack of sufficient quantities available
from either Hermiston or Umatilla this option was eliminated.

                                                          
1Plymouth Generation Facility Final EIS located at: www.bpa.gov
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Water Flow Quantity. This response to the water flow comments must address the quantities
noted in the comments. The statement, “it [the plant] would use a peak of over 15,000,000 gallons
per day of water” is misleading. In this context, peak flow is defined as that flow which would
occur at certain hours of the summer day where the ambient temperature is at the highest (109ºF).
It is worth noting that this project would use substantially less water when ambient temperatures
are low (morning, night, spring, fall, and winter). For the Wanapa project, the plant average water
flow is less than one-half of the 15 million gallons per day. It varies from 8 MGD on a cold winter
day to 11.5 MGD during the hottest summer day with an average yearly flow of 7.99 MGD. The
figure of 5.4 billion gallons per year cited by the commenter can only be arrived at if the peak flow
would take place 365 days per year, which is the equivalent of hot ambient temperatures (109ºF)
occurring every hour and every day of the year (365 days).

Approximately 80 percent of the water is evaporated to get rid of the heat from the steam
condenser. Therefore, comparison between of water-cooled plants and air-cooled plants would not
produce an accurate water use per MW of generation. The referenced Chehalis plant is a 550-MW
(nominal) air-cooled plant. A comparison of the water use between the 550-MW air-cooled
Chehalis plant and the 1,200-MW (nominal) water-cooled Wanapa plant would technically be
inaccurate and produce non-comparable results. Diamond’s Ivanpah project, which also is a 550-
MW (nominal) air-cooled plant, if compared to Chehalis, also would offer an accurate
comparison. Diamond’s Ivanpah project uses much less water than the Chehalis plant.

Greenhouse Gas Emissions. Steam/water vapor in the form of clouds in the atmosphere is a
commonly occurring phenomenon. The proposed turbines would emit the primary and greenhouse
gas (GHG) pollutants of CO2, methane (CH4), and nitrous oxide (N2O). The water vapor from the
cooling towers is not considered a major greenhouse gas. A GHG emissions inventory has been
prepared for these pollutants from Wanapa. The emissions of each pollutant are multiplied by the
respective Global Warming Potential (GWP) for a 100-year time horizon to convert the results
into a single CO2 equivalent emissions value. The results are shown in Table _____ below.

Table _____
Greenhouse Gas Emissions from Wanapa Energy Center

Pollutant
Annual Emissions

(1,000 tons)

Global Warming
Potential (GWP)

100-year

Annual Emissions,
CO2 Equivalent

(1,000 tons)
CO2 4594.6 1 4594.6
Methane 0.28 21 5.8
N2O 0.0055 310 1.7
Total 4602.2

For the mitigation of the GHG gases and other environmental impacts, the Wanapa project has
established an environmental mitigation foundation where $8,000,000 or $16,000,000 would be
deposited into the fund for an 600 MW (nominal) or 1,200 MW (nominal) plant respectively, at
the close of project finance. The proceeds from the funds would be used for environmental
mitigations in perpetuity in the region. This fund exceeds the State of Oregon requirements over
the life of the plant. Wallula was required to deposit $5.35 million for the 1,300-MW (nominal
plant) for greenhouse gas mitigation, which is less than a third of the 1,200-MW Wanapa
Environmental Foundation funds.

3-3  Cont'd
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10-4 See responses to Comments 5-5 and 6-3.
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10-5 See response to Comment 10-3.

10-6 See response to Comment 10-3.



Responses to Letter 10Letter 10 Continued

10-6



Responses to Letter 10Letter 10 Continued

10-7

10-8

10-6

10-9

10-7 See response to Comment 10-3.

10-8 See response to Comment 10-3.

10-9 See response to Comment 10-3.
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10-10 The raw water from the Columbia River would be treated by coagulation and filtration prior to use
in the plant. Some constituents in the water, such as mercury, are partially removed by these
processes or evaporated in the cooling tower. As a result, the concentration of some constituents in
the effluent would be significantly less than six times the incoming raw water concentration.

The relative impact of metals’ concentrations in the effluent is evaluated after it is mixed with
water in the Cold Springs Reservoir. The ODEQ’s mixing zone calculation would be applied in
determining the metals’ concentrations at the edge of the mixing zone and its potential toxicity to
aquatic organisms. If it is determined that the concentration of a metal at the edge of the mixing
zone is above state water quality standards, the plant would treat the water to reduce the
concentration of that metal in the effluent before discharge.

The plant discharge water is treated for temperature in the cooling tower. The project intends to
use an efficient cooling tower where the water temperature would be much lower than the ambient
air dry-bulb temperature. For example, when the air dry-bulb temperature is 93ºF, the cold water
temperature from the cooling tower may be lower than 75ºF. When the air temperature is below
20ºF (site minimum average temperature), the water discharge from the cooling tower would be
approximately 40ºF (to prevent icing) and the plant discharge temperature (due to the cooling
effects of the holding pond) would be approximately the same temperature as the surface water of
Cold Springs Reservoir.

The toxicity of some metals increases as temperature increases. The average temperature of the
effluent, would be approximately 70ºF to 75ºF in the summer where the effect on metals toxicity
would be negligible.
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10-11 The water quality data collected from the Cold Springs Reservoir indicates that the TDS loading
from the effluent would not significantly increase the TDS concentration in the reservoir such that
irrigation uses would be affected. The average monthly flow to Cold Springs Reservoir would be
less than 0.4 percent of the reservoir capacity.

10-12 The PSD permit issued by the USEPA would require a limitation on TDS in the cooling water -
higher cycles of concentration would result in higher TDS and PM10 which would cause violation
of air permit limits. While it is economical for Wanapa to operate at higher cycles of
concentration, the PSD permit’s TDS (and PM10) limitation requires operation at lower cycles of
concentration. In addition, higher cycles of concentration may affect the NPDES permit. Cycles of
concentration are determined by the quality of the raw water. The upper limit of cycles of
concentration is determined based on the concentrations of constituents in the raw water together
with consideration of equipment efficiency, and environmental impacts on the air and discharge
water. The raw water analytical data was used to calculate the maximum concentrations that could
be tolerated without jeopardizing plant efficiency. There are a number of constituents such as
calcium, magnesium, silica, sulfate and carbonate that become insoluble above a specific
concentration and begin to deposit out on operating surfaces in the plant. These deposits
eventually interfere with heat transfer, affect plant efficiency and significantly increase operating
and maintenance costs.

10-13 The corrosion inhibitors that would be used are primarily phosphate-based and organic polymer
based compounds with very low or negligible toxicity. The primary biocide used in the cooling
system would be sodium hypochlorite, which would generate chlorine compounds in the cooling
water. However, chlorine compounds are rapidly reacted in this type of system and the sodium
hypochlorite feed rate would be controlled to provide a small excess over system consumption. In
addition, the NPDES permit for discharge of the effluent would have very strict limits for
discharge of chlorine from the facility.

If the discharge water is not within the limits of the NPDES permit for chlorine, the facility would
be equipped with a de-chlorinator to treat the water to bring it to within permit requirements.

Normally the hydrostatic test water is reused for subsequent tests and finally collected and trucked
off site by a qualified contractor to a licensed facility. Hydrostatic test water may have low
concentrations of oil and suspended solids. If it were necessary to discharge hydrostatic test water
to Cold Springs Reservoir, such discharge would be conducted under the NPDES discharge permit
and would meet permit limits and state water quality standards. If the test water were determined
not to conform to regulations and permit limits, it would be collected and trucked off site by a
qualified contractor to a licensed facility.
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10-13

10-14

10-15

The preferred method of sanitary waste disposal would be through a connection to the City of
Umatilla’s sanitary wastewater system. However, if this option cannot be implemented, the plant
site has been thoroughly evaluated for all geotechnical characteristics including the siting of an on-
site septic system. If a septic system would be installed, then the waste from the septic system
would be trucked offsite by a licensed contractor for disposal to an approved site.

10-14 See response to Comment 2-1 for cumulative effects analysis for Class I areas and response to
Comment 5-3 for cumulative effects analysis for Class II areas.

10-15 See response to Comment 2-1 for cumulative effects analysis for Class I areas and response to
Comment 5-3 for cumulative effects analysis for Class II areas.
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10-16

10-16 See response to Comment 2-1 for cumulative effects analysis for Class I areas and response to
Comment 5-3 for cumulative effects analysis for Class II areas.
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10-17

10-17 See response to Comment 2-1 for cumulative effects analysis for Class I areas and response to
Comment 5-3 for cumulative effects analysis for Class II areas.

10-18 See response to Comment 2-1 for cumulative effects analysis, including visibility, for Class I
areas.
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10-19 See response to Comment 2-1 for cumulative effects analysis for Class I areas and response to
Comment 5-3 for cumulative effects analysis for Class II areas.

10-20 See response to Comment 2-1 for cumulative effects analysis, including visibility, for Class I areas
and response to Comment 2-2 for Ozone impact assessment.

The guidance documents provided by Federal Land Managers and the available assessment tools
do not include an evaluation of VOC and CO impacts on visibility modeling. The impacts of VOC
are addressed, however, in an ozone impact assessment prepared for the project (see response to
Comment 2-2). Additionally, a dispersion modeling analysis of the CO impacts from Wanapa on
the area surrounding the facility was conducted and the results were shown to be below modeling
significance levels.
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10-20

10-21 The project would emit ammonia from the turbine generator stacks at a maximum concentration of
5 ppm, per the draft air quality permit from the USEPA. This emission rate would result in a
maximum annual ambient impact (at the receptor with the highest concentration of ammonia) of
1.99 parts per billion (ppb). Ammonia impacts from Wanapa at other locations are much lower
than this amount. This maximum impact can be compared with typical background concentrations
of ammonia in grassland areas of 10 ppb.

The primary mechanism for the formation of secondary particulate is the interaction of ammonia
with nitrogen and sulfur compounds in the turbine exhaust. Since the secondary particulate by
definition is not emitted directly and forms over a period of time based on chemical reactions
between constituents in the atmosphere, it is most appropriately included only in far-field analyses
such as the Class I area modeling studies. For the project, secondary particulate formation has
been addressed in the CALPUFF dispersion modeling conducted for the evaluation of air quality
and visibility impacts in the Class I areas and the Columbia River Gorge.
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10-22 Non-ammonia selective catalytic reduction (referred to as SCONOX) is a recently developed
technology that uses a potassium carbonate (K2CO3) catalyst to reduce NO2 emissions. As noted
by the commenter, there is no ammonia injection required for use of the SCONOx technology.
This technology has been demonstrated on small turbines (up to 50 MW), but has not yet been
successfully applied in the field to larger gas turbines. SCONOx has not been used to date with
large (F-class) gas turbines.

As evidenced in the literature, one company, Alstrom, conducted tests with medium-sized gas
turbines and concluded that SCONOx can be scaled up for use in large gas turbines without
actually performing such test and evaluation of results with large size gas turbines. This
manufacturer discontinued its manufacturing of large gas turbines due the failure of their
performance SCONOx has not been used to date with large (F-class) gas turbines and a scale up of
the equipment without any test and the manufacturer guarantee of its performance would lead to
failure and make the project unfinanceable.

Wanapa must use the best available technology for pollution controls. During the PSD permit
application process, SCONOx was analyzed and evaluated carefully to determine its application as
the best available technologies for the NOx control. In addition to the lack of a successful large
turbine application of SCONOx, it did not meet the economics criterion established for the
application of the best available technology. The results of that evaluation demonstrated that
SCONOx does not provide cost-effective control of NOx and that SCONOx would introduce a high
risk for lack of proper performance in removing this pollutant (NOx). SCONOx cannot be
guaranteed to perform effectively with the state of the art gas turbine technologies including the F-
technology gas turbines used in large size plants such as Wanapa. The Selective Catalytic
Reduction (SCR) technology proposed for the new turbines will reduce NOx emissions as well or
better than SCONOx.

10-23 See responses to Comments 10-21 and 2-1.




